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is shown that for an atomic mass wie ** g, a natural vibration fre- 
(quency wot? sec 4, and a field of 10’ V/cm the molecule breaks up 


within aio ro sec at resonance (when the external pulsation freguen- 

_ Cy approaches the natural frequency). The differences between non- 
resonance and resonance interaction are examined as functions of the 
mutual positions of the interacting atoms and the direction of the 

. electric vector of the light wave. The dissociation of heteropolar 

_ molecules, under similar conditions, should be more intense. It fol- 

- lows ‘from the analysis that an intense light field with regonance 
carrier or modulation frequencies can be used for effective excita- 
tion and dissociation of molecules. Possible applications are in- 

_ tensification of the effect of light on molecular media or or. nicro- | 
objects, dissociation of fast atoms or ions entering a trap, <<oduc- 
tion of an atomic beam from a molecular beam, direct heating of mole- 
cules of a medium, eta. Orig. art. has: 5 formulas. 
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2ans through alectron colli- 
sions in a focused beam of ccverent ilatht has ‘low efficiency and 
‘S$ ,-XYoduced by the light directly, 
~icy ef the electrons. ‘the resultant 
® approximately 10 times thermal, and: 


- The 


rocent.ly established fact that a focused 
beam of coherent light exert; 


* rong ionizing action on a rarefied, 

gas (E. Damon and R. Tomlins”.:, Applied Optics, v. 2, 546, 1963; 

F. V. Bunkin and A. M. Prok: »rov, ZhETF, v. 46, 1090, 1964). ‘The 
* fact that the ionization probability increases exponentially with the 
power of the light (Ww ~e P where B = -3 x 1072 kW” ) favors ef- 
fective ionization of even fast particles. It: is shown that the 
Strong electric field of the coherent light can be used also to dis~ 

Ssociate or ionize molecular 


ions in addition to ionizing neutral 
atoms following their entry into the trap. Further research is 


BS eee: ~ oe am “<> Ny at ‘ it. S *. 
i een 2 ne een i Shy el sees sete 
pie _—— i. oe ‘ *}: oe ‘ 


"APPROVED FOR RELEASE: 06/05/2000 


r end poy. a ioe eS 
eee ee : Gag. ree: 


CIA-RDP86-00513R000102330011-0 


“ACCESSION NR: AP4019255__ 


therefore urged, aimed at theoretical and e)perimental studies of 
ionization and dissociation of molecules an¢. molecular ions ina 
strong light field. Orig. art. has: 1 forma. - 
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les :themselvec initiate the ¢reation of the inhomomogéneii; nf tself. 
Three: specific cases are consivered in-detail:- 1, Acteleraidon pf the particles” =~ 
| themselves in the edge. of the inhomogeneity, where the inhemcgeneity itself can be fe 
| produced by a thin pissma jet escaping from an electrode (plasma gun, spark source, 2°~ ” 
; laser beam focused on the eleatrode, ete.). 2. Acceleration in which the particles 
- move trom one o? the electrodes, leaving behind it a nissm ioop (for example, as & Pi 
result of heating the particle with a laser beam or lonization of the resiaual air as 
by fast motion of the particle). & breakdown leader. | 
' The quadratie dependence of the ac ntunsity in the 
»~wsibility of modification of the fied 
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ABSTRACT: A theoretical analysis is made of the possibility of acce oe 
| ticles passing through a medium by the edge field. The edge field ‘43 Kererated by the] 
external field which polarizes the ionized trail lert by the particles, Conditious for |» 
the acceleration of particles by the jonized trail are considered for the causes of the Zz, 
presence and the absence of breakdown. In the absence of breakdown and at a pressure L. 
of 1 atm, a frequency of interelect 


vonic collisions ¥0!! secml) ane with v/e el, the) 
number of particles in the accelerated bu , 


N x 10!2, Thus, at least in principle, it is possible to accelerate particles by such 
& method without a ‘breakdown, increase inthe density of donization in the medium. In 
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the presence of a breakdown, the number of particles in the accelerited bunch can be 
decreased by several orders of magnitude. The high-intensity edge fields {E > Mev/em)| | 
and the high velocity of the particles make it possible to neglect :aul.tiple scattering 
‘of particles along the peth even at a pressure 1 atm. Since the elge field can be 


controlled within wide limits by selecting properties of the gas in .suparate sections, 


it is possible to accelerate the particle bunch by means of electroieti with alternatin 
polarity fed from a common (relatively lowepower) voltage supply. Uriig. art. has: 
4 formulas. Nu cate Mead tie k se | ae ci, Siete a 
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ABSTRACT: A laser beam vhich,as s rule, causes heating and disorgani- 
zation of atoms when incident on the surface of a material, can also be 
used in certain cases to cool transparent materials. Thin effect. is 
associated with an intensified interaction of internal atoms in a quasi 
homogeneous electromagnetic field. A mechanism in considered which 
explains changes in the kinetic energy of quasi-elastic atoms colliding 
in a homogeneous incremental electromagnetic field, Resultm indicate 
that the greater the number of molecules in a unit volume and the 
greater their polarizability, the greater the decrease in temperature. 
A discrete decrease in temperature of a material in a Laser team and an 
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increase in the interaction energy. of its molecules may be manifested 
the appearance of discrete quati-crystalline structures, special mole~ 
cule complexes, and a decrease in the speed of sound, Slew, repeated 
switching in and out of the laser field during that period, ot time whic 
is shorter than the tine between collisions, will intensify the cooling 
effect manifold. The temperature decrease Jump and its epplications 
are particularly interesting in eryogenics. Also of interent is the 
converse problem—a continuous increase in laser-induced tienperature 
when a decrease in the molecular interaction increases tht nn lecular 
kinetic energy. Under certain conditions, an intense hyjérionic, wave 
is generated in the laser beam which can lead to a periodic wooling end 
heating of a material. Thermo-optic effects at low temperatures can 
also occur at lower field intensities in non-focused lase)! Duame. The. 
| parsage of theee through a material will result in a disciets or peri- |.. 
cdic stimulated freesing. “4h 8 . ee aoe me («tea tg 
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ae ‘The. tonizetion. and: ‘heating. of. 8. ation ‘of mai ie the focus’ ‘of ‘the 
‘laser takes place in the magnetic field of the trap formed by fest ions produced _ 
= [in gas-dynamic otattering of the plesma. By iucreasing the effectiveness of the 
~~-ldntersction of ions accelerated by: electron pressure, the effectiveness: of: the ie 
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focused light-ionization,-plasma seceleration = 
“". ABSTRACT: A-theory cf laser-induced gas breakdown is considered for the case of 
electric field intensities of the light beam greater then 107 v/en. The theory is 
_based on the cascade ionization concept, in vhich the field intensities involved 
“high: probebi Mty=or lonizing-stoma-pievi ously—excl bed-wwf-24i the Second Ors 
“thy ad levels “Sufficient density of excited atom 16 provided ‘by interaction wi 
electrons which have absorbed laser light quante of the order of nagnitude of 1 ev. 
Thuy, the energy of the excited atoms is directly expended on the cascade develop- 
ment, giving it s_high initial rise rate. For example, given mm electric field 
_ intensity of 34207 v/em and an ionizeticn potential of 10 ev, the cascade rise time 


"will be 3-10°8:see.. The authors. slsc consider the effect. of an external magnetic” 
field on the ‘laser-induced spark {n order to investigate the possibility of manipu 
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TOPIC TAGS: ‘laser, nonlinear ea laser pulsation, ? oe comigetier ahlae fiber 
Ae , ~ 94, Ls res - . . : : ONE ati oe Bs 
: STRACT: - The ionization halo formed during gas. breakdoim at the focus of a beam - 
1. from-a Q-spoil faces vas invest Jgeted by. studying its. polarizatilon due _to an. ; 
applied eletit ‘Ff{eld, Ey = 10 v/cem—1 kv/cm, at the focus. In the first.series _ 
“of experiments, the quickly varying field perturbations ginerated during formation | 
of the halo were registered by a thin probe with a dielectric sheath placed per- 
pendicularly to the electric field at a distance of approximately 1 cm above the - 
vreakdow, The duration of a eigngl from the probe (30--50 usec) was close to. — 
that of the laser pulse. Its amplitude E,, increased linearly witli the increasing 
electric Fieli (E/E % 0.5 x 10 2 cm). By comparing the signal {irom the probe 
with the characteristics of the halo, it was established that the region fron which | 
the field was: forced out (a,¢¢) was - lcm. In the othervseries ‘of experiments the | 
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;. | breakdown occurred between two flat electrodes with & potintial diifference Av placed 
relatively far away from each other. ‘One of the electrodis was. grcunded through 
a 75-ohm resistor, and the current flowing toward the eledtrode wasi measured. — Par 
It was confirmed that Ge¢f Yl cm. In the experiments it was established that the 
photoeffect of the spark formed during the breakdown and the photoalectric effect res 
associated with the surfaces of the electrodes could be neglected. The lonization | 
_|. of the gas was attributed to the multiphoton: absorption in, the ultraviolet region 
‘|. of the spectrum or to absorption of ky x~ray photons emitted by tke hot plasma in 
the breakdown région. The authors also discovered a rapidly generated intrinsic: ; 
dipole ‘moment of the spark, the directiin of which is opposite t:o the light beam, 
This dipole moment is probably associated with light’ pressure 03: thermoelectric _ 
effects. Orig. art. has: 2 figures. -. - wee He ae gee ee foe ORS 
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ORG: Physics Institute im. P, N. Lebedev, Academy of Sciences SSSK (Fizicheskiy B 
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TITLE: Self-focusing and focusing of ultrasound! and hypersound _ 

SOURCE: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki. Pin'ma v redaktsiyu, 
Prilozheniye, v. 4, 1.0, k, » Wh-1k7 

TOPIC TAGS: ultrasonic, propagation, hypersound propagation, self focusing, laser 
application 1, deren (Parcfre lies, 


ABSTRACT: The avthor pointa out thd 


possibslity of self-focusing and focusing of 
and estimates the conilitions for the _ 
appearance and possible consequences of these effects, These effects: are based on non~ 


n the properties of the mediun inside — 
and outside the sound ray, and are similar to £elf-focusing of electromagnetic rays ! 
in media. Two particular cases are considered: 1. 


focusing of sound. ray by the "wake' 

; of a light ray, which modifies the properties of the mediun tough to change the prd- 

Which the light has pasied (the so called 

"wake" of the light ray). In dense media (liquids, solids) the speed of sound usus 

decreeses when energy is released in the medium producing a wake that serves esa; | 

Waveguide for thy sound. 2, Self-focusing produced by the sound ray itself at high Ve 
Ye 
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intensities. The sound propagation conditions needed for nelf-focusing are discussg 
for both cases. Mention is made of other possible effects, such as focusing of the ;° 
sound by non-stationary expansion waves from the lateral surface of the ray, pro~ Fy 
ducing a tubular zone of retluced temperature (relative to the center of the bean), i 
which reflects the diverging subrays back into the ray. It; is mentioned in conclusig 
that self~focusing and focusing of sound waves can be of interest in. connection wi 
the problem of destruction of solids in the focal regions, formation. of cavitation ue 
liquids, production of large concentrations of hypersonic and ultrasonic radiation, \s 
transport and directional transfer of their energy, etc. ‘the author thanks I. L. 
Fabelinskiy for valuable discussions. ‘ ¥ 
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AUTHOR: Askar'yan, G. A.; Rabinovich, M. 8.; Smirnova, A. D.; Stepanov, V. K.; Stude- 
Vee A ee 


7. 
ORG: Physics Institute im. P. N. Lebedev, Academy of Sciences, SSSR (Fizicheskiy in- PB 


| stitut Akademii nauk SSSR) 
Excitation of signals in a negatively charged post of an antenna under the in- 


V4 
, 


¢ 


flue:ice of an unfocused laser beam 96 


SOURCE; Zhurnal eksperimential'noy 4 teoreticheskoy fiziki. Pis'ma v redaktsiyu, 


TOPIC TAGS: laser application, shf antenna, electron emission 


ABSTRACT: The authors describe the results of an investigation of current pulses pro- 
duced when an unfocused laser beam strikes 4 metallic electrode or a post that serves fj: 
&sS an antenna, on which a negative potential is applied. An ordinary Q-switched ruby | 
laser was used, whose beam was aimed onto an antenna post locate: 


1 several meters away 
and under a negative voltage Us 0 - 3 kev. The antenna post wan connected to ground 


through a capacitor and a resistor. The pulse picked off the resistor was fed through 
& capacitor and amplifiers (UR-3 and UR-4) to anfoscilloscope (S).-10).4 The pulse in- 
duced in the antenna was comnensurate in length with the duration of the laser flush. 
The pulse amplitude wan at first approximately proportional to the voltage applied to 
the antenna but at a voltage 2 1 kv tne magnitude of the signal increased sharply with 
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increasing voltage. No noticeable signalé were registered at zero and positive poten- 
tials. ‘The mechanism of the observed pulses is shown to be: connected with the current 
prowiced when the electrons knocked out by the laser radiation are removed from the 
post. The production of free electrons may be connected with the photoeffect from the 
oxidized surface (if the surface is clean, the laser quanti energy is insufficient to 
produce the photoeffect), with the heating of the electvoni on the surface of the met 
upon absorption of the laser light, with a burst of photoelectric field emission, or | 

with a cascade. If the role of the light were to consist of facilitating the cold | 
emission under the iafluence of the field, or if cascade miltiplication of the elec~ 

trons in the gas at the post were to take place, then the dependence of the current on *. 
the voltage should be much stronger. It is possible that some of the foregoing pro- 
cesses are responsible for the intensification of this dependence at sufficiently larg 
field intensities. When the gas pressure around the antenna decreases, the electron 
mobility increases and the voltage needed to remove the electrons can be small. The 
described effect can be used for remote excitation of receiving and transmitting anten 
nas with the aid of a guided laser beam, to register and measure laser radiation power,| 
etc. Orig. art. has: 2 figures and 1 formula. {02] 
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SOURCE: Shurna), ‘ekeperdmental noy 1 teoreticheskey fiziki. Phyto v -Feaaktotyu. 
Prilozheniye, Ve 3, now 10,, 1966, “hoy 


TOPIC. TAGS :.--electric aischirge,- dielectric ¢ breaklew, rime, alecharge plasma, 
exploding wire - y e : 

“ABSTRACT: To investigate elect “ie bredkdowi through a flame with an &im at ‘obtaining |: ee 
data of value to gas-discharge physics, shock-wave production vnder laboratory condi- 
tions, and for production of intense flashes, cumulative collapites, pinches, ete. at. 
atmospheric pressures without svirrounding the discharge with chtimber walis, the’ | __: 

. authors discharged a bank of. five. capacitors .of 150 uF each, charged. to 5--10 kv; 
through a vacuum discharge gap into a flame plasma. ‘The discharge develeyment was - 
recorded by 8 high-speed camera (SFR). The flesh of light was recorded with a photo-~ | 

‘multiplier and its energy measured with a special calorimeter. ‘The current flowing 

‘7 through the plasna was measured with a Rogowski loop and reached several hundred ka. . 
.] A vertical flare jet was produced by a burner using a mixture o/? illuminating gas and ; 
: “=f oxygen. The temperature of such a flame usually does not exceeil 2000". One electrode | ~ 
:. | Was the body of the burner. and the other was a high-melting-po‘int metal rod. The 
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: experiment has shown that the ‘Anitieal breakdown voltage 3 
"1 kv/emy which is seve ‘dozen times smalicr than the preakaorwn voltage under ni te 
A flame jet: 10 em. long brake jown regularly: and the flame was eae 
ation of the Antense glow wee 150 [18ECe 
record the giow from the . 


the breakdown. The dur 
photomiltiplier used ‘tc 
% the puLldup and 


ough the discharge fh 


* discharge Plas 
glow times are conmensurate wi 
From this and from comparison 0 
aischarging the same capacitor yank through an explot 
the essential stage for the radi 
4nitial one, put the subsequent a 
| auration of the process of discharging the capacitor pank. ‘he us 
~ one ur several, burners, ‘pesides facilitating the bre 
possible to increase further the 1 ¢ the breakdown Pa 
30 the inconvenient frequent replacene 
Discharge t a fiame is also of prac 
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TITLE: Fast overlap of microwave radiation by an donizat:lon aureole of a spark in! 
a laser beam 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fizikl. Pis'ma v redaktsiyu. 
Prilozheniye v. 3, no. 12, 1966, 465-468 


TOPIC TAGS: gas ionization, ionization phenomenon, ionized plasma, microwave 
plasm , SPARK StHock WAVE, LASER BEAM 


ABSTRACT: ‘This is a continuation of earlier investigations (Pis'ma ZhETF v. 1, 
no. 6, 18, 1965) of the ionization aureole behind the shock wave of a light spark : 
ina laser beam. The present study deals with chorter tines (tens and hundreds 

of nanoseconds), when the ionization leads the shock wave from the spark. The 
sperk from a Q-switched laser beam was flashed in front of 6 rediating antenna 

fed from an 8-mm magnetron. The receiving antenna was placed either behind the 
spark (in aureole overlap investigations) or at different angles (in reflection 
investigations). The area of tho microwave radiation overlap by the aureole was 
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determined by comparing the overlap signal at different distances from the spark 

to the antenna axis and found to have a radius of 1.5 - 2 cm. ‘The values of the 
reflection signals at different large angles, including back reflection, were com- 
mensurate with the overlap signal. This shows that the scattered radiation is due 
not only to the absorption diffraction, but also to the high revlectivity of the . 
aureole plasma. The electron density in the latter is estimated to be ~1029 om"3, |. 
which is two orders of magnitude higher than the antensity obtained by the authors ae 
from polarization measurements (Pis'ma ZhETF v. 2, 203, 1965). The sparks and ae 
ionization aureoles differed for different gases (air, oxygen, argon, nitrogen, Ee 


helium, hydrogen). The high speed of the strong overlap of radiation by the fast | '- 
aureole after a time ~10 nsec, and the large overlap area, suggest that the fast — 
aureole may be useful for sharp overlap, modulation, or diversion of microwave 
beams. The authors thank D. K. Akulina and A. D. Smirnova for valuable advice,’ | | 
and Le. Kolomeytsey for help with the work. Orig. arte has: 2 figures. [62] SIR ae 
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AUTHOR: Askar'yany Gs Ay. 


ORG: Physics Institute im. P. N. Lebedev, Academy of Sciences SSR (Fizicheskiy ine 
stitut Akademii nauk SSSR) | 


TITLE: Self- focusing of @ light beam upon excitation of the atoms: and molecules of 
the medium in the bean 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'za v redaktalyu. 
Prilozheniye, v. 4, no. 10, 1966, 400-403 


TOPIC TAGS: excited state, light excitation, laser beam, laser r and d, self focus 


: The author points out thet the vibrational, rotational, and electronic ex-' 
citation of the molecules and atoms of a medium in which a powerful light beam passes,| . 
and disintegration of their associations under the influence of the light beam or 
processes accompanying it, can contribute to the self-forcusing of the beam. The ex—- 
eftation of the atom or molecule makes its electronic structure more friable and in- 
creases the polarizability. For example, electronic excitation of a very simple atom 
to: the n-th level increases its dimensions by n® times and its polarizability by n® 
times, so that the polarizability can increase by a factor ~]02 - 109 even when , 
N= 2 = 3, and still more in the case of resonance levels. When rotational or vibra- 
tional motions are excited in the molecule, the increase ‘in’ ite optical polarizabili 
is smaller, but this can result in a noticeable change in the dielectric constant 
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because more molecules are excited in this manner. These processes c not neces~ 
sarily call for the medium to be heated. Approximate equations axe presented for the 
dynamics of the variation of the optical penetrability of the medium, and the condi- 
‘tions under which heating can be neglected are estimated. It is noted that the molle- 
cules and atoms can be excited or dissociated not only under the influence of the 
Light itself, but also by light-induced processes such as many-phcrton jonization. Th 
time lag of self-focusing due to excitation is shown to be shorter than that due to 
focusing by striction, thermal expansion, and other processes. The author thanks Yu. 
P. Rayzer for,a discussion. Or g: art. has: 3 formulas, - } 
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| AUTHOR: Askar'yan, G. A.; Rabinovich, M. 
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| ORG: Physics Institute im. P 
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| TITLE: Ionization of a medium and production of plasma by a laser beam we 
{ a nnn te te ae, ene 
| SCURCE: AN SSSR. Fizicheskiy institut, Trudy, v. 32, 1966, Fizika plazmy (Plasma 


physics}, 89-96 


TOPIC TAGS: laser, laser beam, laser beur effect, ionization, mediun ionization, 
plasma production, plasma trapping 7 aa eee AR pated aos 
wd U 
ABSTRACT: A review is presented of investirations of the use of laser beams for the 
solution of numerous provicins in plasma physics. The review is considered 
"preliminary ," Since it deals with a new field. The first section discusses avalanche! 
ionization of a medium by ay intense light flacn and is concerned with field 
strengths of 107 v/em or over. The second section discusses: the diamagnetic 
perturbation due to ionization of the mediui in a beam of intense light, specifically, 
| the possible effects on such plasma by external inhomogeneous magietic fields. The 
| hot plasma's diamagnetism makes i+ possibie for an inhomogereous magnetic field to 
act upon it by accelerating the ionized clouds or throving it into a trap. A very 
' high field strength 105 to 106 oe) applied to small plasma clouds can produce 
extremely high ejection speeds which can be employed for various plasma. and pre-~ 
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thermonuclear processes. The third and fourth sections concern nagnetic traps. The | 

advantages of action of intense light upon dense matter placed directly in a magnetic | 

trap are discussed. The Steep characteristic of the dependence of ionization rate of | 
rarefied gas on the intensity of light makes it possible, by increased intensity of 

the light beam ( to ionize fast particles (e.g., 108 cm/sec) with a 

most advantazeous method would be action upon | 

the trap. o% the processes involved 

ined atoms, and light | 

xn the molecule, and by | 
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TITLE: Use of artificial meteors for laser pumping 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki., Pis'ma y ~edaktsiyu. 
Prilozheniye, v. 4, no. 11, 1966, 453-456 


es 
TOPIC TAGS: laser Pump, mhd shock wave, mhd generator, ammunition projectile 


ABSTRACT: In connection with recently published reports of the use “f the energy of 
an explosion or a flame jet for laser pumping, the authors discuss certain possibili- 
ties of using artificial meteors (rapidly moving bodies accelerated by gunshot) to_ 
Pump medium-power lasers. It is estimated that the energy of a shot from a modern a 
Weapon ranges from several kJ (ordinary rifle) to several hundred kI (cannonj. and that 
at a repetition frequency of 10 ~ 30 shots per second and an efficiency ~1% this would 
yield 10 J+ 1kJ. The mechanism of converting the bullet energy into pump energy may 
be provided either by the flash of light produced by the compression wave in front of 
the bullet, or by magnetohydrodynamic generation of electric energy by the bullet. In 
{the former case, a bullet maintained at -3 kn/see over a path length of ~1 m can pro- 
duce a sufficiently intense Ppunp flash, especially if 41+ moves through a jet of gas 
having high emissivity. In the mhad case, the electric energy is produced by induc- 
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as the bullet moves transversely to a strong magnetic field. The necessary con- 
Berane circuit is provided by the gas 4onized by the moving body. A paged 
several dozen megawatts can be produced at 6 velocity of -3 k/sec and a pe 
~30 om. It is concluded that the described method can be useil to construc coupe 
pump systems for laboratory lasers without reserting to capacitor banks. 
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